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(57) Abstract: An apparatus for determining the amount of human milk sup- 
plied to a feeding baby during a breast-feeding session is disclosed and claimed. 
The apparatus comprises a feeding cap (12) adapted to be mounted on the nip- 
ple region of a breast (26) of a mother. The cap (12) defines an outlet (20) 
through which milk passes to the feeding baby. A flowmeter (14) is provided 
to measure the amount of milk passing through the outlet (20). 



10 



00 
00 

IT) 



o 



22 



© 0 



24 



WO 01/54488 



PCT/ZA00/00013 



1 

APPARATUS FOR DETERMINING THE AMOUNT OF MILK 
BREAST-F5D TO A BABY 

INTRODUCTION AND BACKGROUND 

THIS invention relates to baby care products and methods and more 
particularly to apparatus to determine the volume of human milk breast- 
fed to a baby. The invention also relates to a flowmeter for use in other 
applications. 

To determine the volume of milk consumed by a baby during breast- 
feeding sessions, it is known to weigh the baby before the session as 
well as during and immediately after the session. This is a 
cumbersome process and the scales required are rather sensitive and 
thus expensive. 

OBJECT OF THE INVENTION 

Accordingly it is an object of the present invention to provide apparatus 
and a method with which the amount of milk may be determined and 
with which the applicant believes the aforementioned disadvantages 
may at least be alleviated. 



WO 01/54488 



PCT/ZAOO/00013 



2 

SUMMARY OF THE INVENTION 

According to the invention there is provided apparatus for determining 
the amount of human milk supplied to a feeding baby during a breast- 
feeding session, the apparatus comprising: 

a feeding cap adapted to be mounted on the nipple region of a 

breast of a mother; 

the cap defining an outlet through which milk passes to the 
feeding baby; and 

a flowmeter to measure the amount of milk passing through the 
outlet. 

The feeding cap may be dome-shaped and may be made of isoprene 
rubber or any other suitable material. 

The flowmeter may comprise a body defining a passage which is in 
communication with the outlet. Electronic circuitry and/or sensors 
forming part of the flowmeter may be mounted and/or integrated on the 
body. 

The sensors may be sensitive to one or more of the rate of flow; the 



WO 01/54488 



PCT/ZAOO/00013 



3 

volume of flow; the temperature of the milk; and chemicals indicative of 
mastitis. 

The flowmeter may be connectable via a data communication cable to 
display means. The display means may comprise a LED or liquid 
crystal display. Alternatively the display means may be adapted to 
print a graphical representation of data received from the flowmeter. 

The display means may comprise a selection switch selectively to 
display the amount of milk, the temperature of the milk and an indication 
of the presence of said chemicals. 

The invention also extends to a feeding cap connectable to or including 
a flowmeter; and a flowmeter for use in determining the amount of 
human milk supplied to a feeding baby. 

Also included within the scope of the present invention is a method of 
determining the amount of human milk supplied to a feeding baby 
during a breast feeding session, the method comprising the steps of: 
providing a flowmeter between a breast of a mother and a mouth 
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of the feeding baby; 

monitoring the amount of milk supplied; and 
displaying the amount of milk supplied. 



BRIEF DESCRIPTION OF THE ACCOMPANYING DIAGRAMS 

The invention will now further be described, by way of example only, 
with reference to the accompanying diagrams wherein: 
figure 1 is a diagrammatic illustration of the apparatus according 
to the invention connected to the breast of a breast- 
feeding mother; 

figure 2 is a sectional view through a feeding cap forming part of 
the apparatus and illustrating one possible location of the 
flowmeter; 

figure 3 is a diagrammatic perspective view, partially broken away, 
of an assembly forming part of a flowmeter according to 
the invention; 

figure 4 is a plan view of the assembly in figure 3; 

figure 5 is a diagrammatic view from the rear of the assembly; and 

figure 6 are two series of sectional views namely on line A in figure 
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4 in the top row and on line B in figure 4 in the bottom row. 

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE 
INVENTION 

Apparatus for measuring the volume of human milk breast-fed to a baby 
(not shown) is generally designated by the reference numeral 10 in 
figure 1 . 

The apparatus comprises a feeding cap or nipple shield 12 of isoprene 
rubber. As shown in figure 2, a flowmeter or sensor 14 is mounted in 
the cap 12. The flowmeter comprises a body 16 defining at least one 
passage 1 8 therethrough communicating with an outlet 20 defined by 
the cap. 

Electronic circuitry and sensors forming part of the flowmeter are 
preferably mounted and/or integrated on the body 16. The circuitry is 
connectable via a data communication cable 22 to display means 24. 

The sensors are sensitive to rate and/or volume of liquid flow through 
body 16. Sensors sensitive to the temperature of the milk and the 
presence of chemicals in the milk indicative of mastitis may also be 
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included. In some embodiments the feeding cap may be mounted in a 
feeding brassiere. 

In use, the feeding cap 12 is mounted on the breast 26 of a mother. 
The feeding baby (not shown) is allowed to feed through the feeding 
cap. The volume of milk taken in by the baby is measured by the 
flowmeter 14. The flowmeter may also measure the temperature of the 
milk and may also be sensitive to the presence of the aforementioned 
chemicals. 

The volume and temperature of the milk are selectively displayed on the 
display 24. The display could also be manipulated to provide an 
indication of the presence of the aforementioned chemicals in the milk. 

Thus, the apparatus according to the invention provides the mother in 
real time with an indication of the volume and temperature of milk taken 
in by the feeding baby. It would accordingly no longer be necessary to 
follow the cumbersome weighing process hereinbefore described. 

Since the apparatus 10 also provides an indication of the presence of 
the aforementioned chemicals in the milk, early warning is provided to 
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the mother, so that preventative steps may be followed in time, to 
avoid the discomfort of mastitis. 

An assembly forming part of another embodiment of a flowmeter for use 
in this application as well as any other suitable application is generally 
designated 30 in figures 3 to 6. The assembly includes a cylinder 32 
having an inlet conduit 34 and an outlet conduit 36. Cylinder 32 defines 
an elongate chamber 38 which is square in transverse cross section. 
Inlet conduit 34 communicates with the chamber 38 in the cylinder via 
first and second spaced ports 40 and 42. Outlet conduit 36 also 
communicates with the chamber via spaced first and second ports 44 
and 46. Ports 44 and 46 are longitudinally outwardly spaced from ports 
40 and 42. A block shaped piston 48 is located in the chamber for 
reciprocating motion in the chamber. 

The piston 48 defines peripheral slots 50 and 52 towards top and 
bottom regions thereof and in a region thereof overlapping with the inlet 
conduit 34. 

Between the piston 48 and the aforementioned ports there is provided 
a rectangular, slidable seal 54. 
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The seal 54 includes top and bottom end flanges 56 and 58. The length 
of the seal between the two flanges 56 and 58 is shorter than the length 
of the chamber by the dimension of one of ports 44 and 46 in a 
longitudinal direction. 

The seal is moveable in the chamber by the piston 48 between a first 
position shown in figure 5 and in the left hand diagrams in figure 6 and 
a second position shown in the right hand diagrams in figure 6. The 
seal defines first and second holes 60 and 62 longitudinally in line with 
inlet ports 40 and 42. The pitch between the holes being such that 
when the seal is in the first position, hole 62 is in register with inlet port 
42, but inlet port 40 is covered by seal 54. When the seal is in the 
second position, hole 60 is in register with port 40, but hole 62 no longer 
is in register with port 42, so that the seal covers the latter port. 
Furthermore, due to the aforementioned difference in the length of the 
chamber and the seal, when the seal is in the first position, port 44 is 
open and port 46 closed. When the seal is in the second position, port 
44 is closed and port 46 is open. 

Referring now to figure 6, in use, with the seal 54 in the first position, 
inlet port 42 and outlet port 44 are open. The other ports are closed. 
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Due to suction applied by the baby via outlet conduit 36, milk from the 
breast enters chamber 38 via port 42. The piston 48 is caused to move 
upwardly and milk fills the chamber below piston 48. With piston 48 
approaching the top of the chamber, it engages flange 56 of the seal 
and moves it upwardly as shown in the right hand illustrations in figure 
6. The result is that the aforementioned ports 42 and 44 are closed by 
the seal 54 and that inlet port 40 is opened by registering hole 60 in the 
seal and outlet port 46 is also opened. Suction via outlet 36 causes the 
piston 48 to move downwardly and to displace the milk in the chamber 
through outlet 46 to the baby. At the same time milk from the breast 
enters the chamber above piston 48 via inlet 40. When the piston 
approaches the bottom of the chamber, it engages flange 58 of the seal 
to move the seal back to the aforementioned first position. As stated 
hereinbefore, in this position inlet 42 is opened by hole 62 and top outlet 
44 is also opened, by the displaced seal. At the same time inlet 40 and 
outlet 46 are closed. 

This procedure is repeated while suction is applied by the feeding baby. 
The number of oscillations of piston 38 is directly proportional to the 
volume of milk displaced from the breast via chamber 38 to the baby. 
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The flowmeter further includes means for counting the number of 
oscillations and for computing the volume of liquid displaced. The 
means for counting the oscillations may include a photo-optic 
arrangement (not shown) including a light transmitting device mounted 
on one side of cylinder 32 and a light detector on the other side of the 
cylinder. The number of times that the light beam emitted by the 
transmitting device is interrupted is proportional to the number of 
oscillations, which in turn is proportional to the volume displaced as 
hereinbefore described. The opto-electronic arrangement is connected 
to a controller for counting the number of interruptions and for 
computing the volume of milk displaced. 

It will be appreciated that there are many variations in detail on the 
apparatus and method according to the invention, without departing 
from the scope and spirit of the appended claims. 
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CLAIMS: 

1 . Apparatus for determining the amount of human milk supplied to 
a feeding baby during a breast-feeding session, the apparatus 
including: 

a feeding cap adapted to be mounted on the nipple region of a 
breast of a mother; 

the cap defining an outlet through which milk passes to the 
feeding baby; and 

a flowmeter to measure the amount of milk passing through the 
outlet. 

2. An apparatus as claimed in claim 1 wherein the feeding cap is 
dome-shaped and made of isoprene rubber. 

3. An apparatus as claimed in claim 1 or claim 2 wherein the 
flowmeter includes a body defining a passage which is in 
communication with the outlet and wherein electronic circuitry 
and/or sensors forming part of the flowmeter are mounted 
and/or integrated on the body. 
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4. An apparatus as claimed in claim 3 wherein the sensors are 
sensitive to at lest one of the following: rate of flow, volume of 
milk, temperature of the milk, and chemicals indicative of 
mastitis. 

5. An apparatus as claimed in any one of the preceding claims 
wherein the flowmeter is connectable via a data communication 
cable to display means. 

6. An apparatus as claimed in claim 5 wherein the display means 
includes a selection switch manipulatable to cause the display 
means to display the volume of milk, the temperature of the milk 
and an indication of the presence of said chemicals. 

7. A method of determining the amount of human milk supplied to 
a feeding baby during a breast feeding session, the method 
comprising the steps of: 

providing a flowmeter between a breast of a mother and a mouth 
of the feeding baby; 

monitoring the amount of milk supplied; and 
displaying the amount of milk supplied. 
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8. A feeding cap adapted to be mounted on a nipple region of a 
breast of a mother, the cap defining an outlet through which milk 
may pass to a sucking baby, the cap including or being 
connectable to a flowmeter to measure the amount of milk 
passing through the outlet. 

9. A meter for metering the volume of a liquid flowing from a source 
to a destination, the meter including: 

an elongate cylinder defining a chamber; 

a piston mounted for reciprocating motion in the chamber; 

first and second inlet ports to the chamber defined 

towards respective end regions of the cylinder; the inlet 

ports being connectable to the source; 

first and second outlet ports from the chamber defined 

towards respective end regions of the cylinder; the outlet 

ports being connectable to the destination; 

a seal moveable in the chamber under influence of the 

reciprocating piston between a first position wherein the 

first outlet port and the second inlet port are open and a 

second position wherein the first inlet port and the second 

outlet port are open 
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thereby alternately and repeatedly filling the chamber with 
the liquid on one and another side of the piston via the 
second and first inlet ports and displacing the liquid from 
the chamber alternately and repeatedly via the first and 
second outlet ports; and 

means for counting the number of oscillations of the 
piston. 

1 0. An apparatus for determining the amount of human milk supplied 
to a feeding baby during a breast-feeding session substantially 
as herein described with reference to the accompanying 
diagrams. 

11. A method of determining the amount of human milk supplied to 
a feeding baby during a breast-feeding session substantially as 
herein described with reference to the accompanying diagrams. 

12. A feeding cap substantially as herein described with reference 
to the accompanying diagrams. 
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1 3. A flowmeter substantially as herein described with reference to 
the accompanying diagrams. 
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